ABSTRACT.--The Brown-and-yellow Marshbird (Pseudoleistes virescens) is a nonterritorial blackbird with helpers at the nest that inhabits temperate marshy areas and humid grasslands of Argentina, Uruguay, and Brazil. We estimated nesting success of marshbirds throughout the breeding season (late September to mid-December) and analyzed the effects of brood parasitism and nest-site selection (i.e. nesting substrate) on daily survival rates at different stages of the nesting cycle. Most nests were started in November, and these nests had a higher daily survival rate than those initiated in October or December. Only 13.3% of the nests fledged chicks. Predation accounted for 77% of nest losses, whereas the other failures resulted from nest desertion, in most cases after the loss of several eggs. Sixty-five percent of the nests were parasitized by Shiny Cowbirds (Molothrus bonariensis), but brood parasitism did not reduce nest survival. Daily survival rates increased from egg laying and incubation to the brood-rearing stage. Nesting success was three times higher in nests built in native black rushes and pampa grasses than in nests built in two exotic species of thistle. Eighty-nine percent of the nests were built in thistles, which were the most abundant plants in the study area. However, many black rushes and pampa grasses remained unoccupied. 
For each nest, we recorded the plant species in which it was built and the start date (i.e. first Brownand-yellow Marshbird egg). In nests found during the laying stage, we estimated the start date by the number of eggs in the nest. In nests found during the incubation stage, the start date was estimated by egg flotation (as an index of embryo development; Hays and LeCroy 1971). We tagged the nests inconspicuously with a number placed in the plant and marked the nest location with a colored flag placed more than 10 m away. In most cases (91%), nests were checked daily or every other day until either fledging or nest failure. In fewer cases (9%), nests were visited every five to seven days. Eggs were marked with waterproof ink, and chicks were marked with waterproof ink or color bands and were weighed with Pesola scales daily until fledging (10 to 13 days after hatching).
We considered a nest as parasitized if it had a cowbird egg or nestling at any stage; a nest was considered successful if it fledged at least one chick. Because the aim of the study was to analyze nest desertion and nest predation, nests that fledged only parasite chicks were considered to be successful (Smith 1981) . Nests that contained undamaged eggs or nestlings but were no longer attended by adult marshbirds were considered to be abandoned. In some cases, the nest was abandoned after high winds blew the nest from its substrate. However, most nests were abandoned after one or several eggs had been removed. Nests that showed no signs of disturbance but from which eggs or chicks had been removed were considered to have been depredated by birds, snakes, or small mammals, whereas nests in which the bowl was torn apart and / or the nest was pulled To analyze the effect of our visits on nesting success, we compared the survival of nests that were visited weekly (n = 19) with that of nests visited at intervals of 1 to 2 days (n = 243; analysis confined to nests built in thistles). DMR did not differ between nests in the two groups (Johnson's statistic, P > 0.1 for the comparison within the three nesting stages).
The mean clutch size in nonparasitized nests was 4.3 +-SE of 0.11 eggs (range 3 to 6 eggs, n = 59 complete clutches found during the building or laying stage). Thus, to estimate nesting success, we considered the laying period to be 4.3 days.
RESULTS
We monitored a total of 418 nests (73 in 1992, 129 in 1993, and 216 in 1994); 70% of the nests were found during the building (n = 144) or egg laying (n = 145) stages, and only 3.3% (n = 14) were found during the brood-rearing stage. Eighty-nine percent of the nests were built in thistles (mainly Cynara cardunculus), 9% in black rushes, and 2% in pampa grasses. Pre- The breeding season of Brown-and-yellow Marshbirds lasted from late September through mid-December, with most nesting attempts occurring in November (Fig. 1) . We estimated nesting success and daily survival rates from nests found during the building or laying stages (n = 289). Daily survival rates differed among months (October, 0.942 q-SD of 0.009; November, 0.973 q-0.004; December, 0.959 q-0.009; T = 13.99, df = 2, P • 0.001, X 2 = 13.47, df = 2, P < 0.005). Survival rates were lower in nests that started in October than in those started in November and December (X 2 = 11.2, df = 1, P < 0.005). Likewise, nests that started in November had a higher daily survival rate than those that started in October or December (X 2 = 10.84, df = 1, P < 0.005).
Brood parasitism occurred in 189 nests (65.4%), and chicks fledged from 38 nests (13.1%). The remaining nests were abandoned or preyed upon (Table 1) . Nesting success did not differ between nonparasitized (11/100) and parasitized (27/189) nests (Fisher exact test, P = 0.47). Among the successful parasitized nests, 10 fledged only Brown-and-yellow The low nesting success that we estimated for Brown-and-yellow Marshbirds could be because some individuals may have been included more than once in the same year owing to renesting attempts. These putative repeat nests could not be identified because birds were not banded, and this species is not territorial. Because of the possible effect of renesting attempts, unsuccessful pairs might have occurred more often in our sample of nests than individuals whose first clutches were successful. Therefore, our DSR estimate must be considered strictly as the daily survival probability of an average nest (Johnson 1979, Hensler and Nichols 1981).
One explanation for the differences between our results and those reported by Skutch (1985) and Martin (1995) is that most of the estimates reported in those studies were calculated using the apparent estimator (i.e. successful nests/ total nests found). These values could be over- Regardless of substrate, nests were less vulnerable to loss during brood rearing than during the earlier nesting stages. The increase in daily survival rate over the nesting cycle could be the result of some nests being more visible to predators and therefore more likely to be detected by them earlier in the nesting cycle. Alternatively, this result could be related to the presence of helpers at the nest in this cooperative-breeding species. Adult Brown-and-yellow Marshbirds are very aggressive, and parents and helpers routinely mob nest predators (Mermoz 1996) . Roughly 50% of the nests, whether built in thistles or black rushes, appear to have helpers (i.e. more than two adults mobbed us during nest visits). Helpers may become associated with the nest during the incubation stage, but the number of helpers increases after hatching (Orians et al. 1977, Mermoz 1996). Accordingly, nest attendance increased as the nesting stages progressed from egg laying through brood rearing. During egg laying and incubation, three or more adults often attended the nest, but they usually arrived and departed together, leaving the nest unattended. In contrast, nests seldom were left unattended during the brood-rearing period (Mermoz 1996) . Nest predation has been suggested as a selective force that could affect life-history traits such as clutch size (Skutch 1949; Martin 1995 Martin , 1996 . Under this view, small clutch sizes would be favored in species with high rates of nest predation. The high nest-predation rate we observed in Brown-and-yellow Marshbirds does not support this hypothesis. The modal clutch size of Brown-and-yellow Marshbirds is 4 to 5 eggs (Mermoz 1996) 
